High affinity binding of [3H]R5020 and [3H]progesterone by putative progesterone receptors in cytosol and nuclear extract of turtle oviduct.
The purpose of this investigation was to identify and characterize putative cytosolic and nuclear forms of progesterone receptor in the female reproductive tract of a turtle, Chrysemys picta. A dextran-coated charcoal adsorption assay and DNA-cellulose affinity chromatography were used as the primary methodologies with [3H]R5020 [3H-labeled 17 alpha-dimethyl-19-norpregna-4,9-diene-3,20-dione) and [3H]progesterone (P4) as the ligands. The receptor was of high affinity (Kd = 4.7 X 10(-10) M for [3H]P4; 2.2 X 10(-10) M for [3H]R5020) and limited capacity (500-6000 fmol/g tissue wet wt). Association was rapid (apparent equilibrium being reached in 30-40 min), as was dissociation (t1/2 = 45 min for [3H]P4 and 180 min for [3H] R5020). The putative receptor demonstrated strict steroid specificity, binding progestins but not estrogens, androgens, or glucocorticoids. Heterogeneity of the cytosolic receptor was demonstrated as two forms eluting off DNA-cellulose columns at 0.2- and 0.3-M salt concentrations. Binding of cytosolic receptor to DNA-cellulose was not increased by preexposure of cytosol to 25 C for 30 min. Some variations in cytosolic, but not nuclear, receptor were associated with different stages of the reproductive cycle and were positively correlated with body weight. Preliminary studies using an explant culture system suggest that the progesterone receptor in turtle oviduct may be maintained by estrogen and translocated from the cytosol to the nucleus by P4. In summary, we have partially characterized a putative P4 receptor in the oviduct of the turtle that is similar to mammalian and avian P4 receptors in specificity, affinity, and other physicochemical properties, supporting the idea that steroid receptor proteins have been highly conserved in vertebrate evolution. However, temperature sensitivity of activation and DNA affinity are different in the turtle and suggest modifications that may be related to physiological adaptation in such a poikilothermic species.